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Paediatric practice in Australia has always
attracted asignificant number of therapists. In
consideration of this input, it is reasonable to
suppose that the literature published over the
last 40 years might describe the contribution
physiotherapists working in the paediatric area
have made to the evolution of physiotherapy
services in this time frame. Areviewof original
articles published in the Australian Journal of
Physiotherapyprovides interesting information
in support of this supposition. Two themes
which have attracted significant research
attention emerged and .a brief examination of
the series of papers which have contributed to
understanding in these areas of~racticeis
presented.
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rovision of physiotherapy services
for children has been an area of
interest for many within the
profession since its inception. An
examination of each of the volumes of
the Australian Journal ofPhysiotherapy
dating back to 1954 shows that during
the last 40 years, a total of 66 papers
which relate to paediatric
physiotherapy have been published.
This represents a quite significant
body of work. A further significant
contribution to paediatric practice
which was of major importance in the
education of beginning practitioners
was the publication ofthe text
Physiotherapy in Paediatrics
(Shepherd 1974). The book became
standard fare for undergraduate
students studying in schools of
physiotherapy throughout the nation
and filled a gap in the range of texts
dealing with topics of major interest in
physiotherapy.
This current paper presents a review
of the literature on paediatric
physiotherapy practice as published in
the Australian Journal ofPhysiotherapy
over the last 40 years. It specifically
selects two areas of interest and follows
these themes through the
interconnected papers which appeared
over the years 1971 to 1989.
Fittingly, .the first report relevant to
paediatric practice was of a significant
presentation at the Australian
Physiotherapy Association Congress in
Adelaide in 1956 (Bobath and Bobath
1956) which appeared in Volume 2.
This second issue ofVolume 2
contained several other articles related
to this same topic (Blair 1956, Dibden
1956, Sims 1956) suggesting that even
at that stage, physiotherapists in
Australia were displaying a major
interest in the management ofclinical
problems experienced by children and
were discussing these at the
Association's biennial meetings.
The years 1967 to 1984 appear to
have been the most fruitful period for
discussion of paediatric practice with
each volume of the Journal containing
at least one article. A total of 50 of the
69 published papers appeared in this
period (Figure 1).
An examination of the distribution of
topics covered by the published titles
seems to support the impression that
physiotherapists writing in Australia
have been mostly concerned with those
children who have disabilities of
neurological origin. Figure 2 shows the
distribution of paediatric topics
published over the years.
Two areas of interest in which the
AustralianJournal of Physiotherapy
has published a good deal which could
conveniently be classified under this
same heading are very easily identified.
These areas relate to hothminimal
cerebral dysfunction (MCD) and the
value of physiotherapy ina school
setting for children who have sensory
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Figure 1.
ofpapers relevant to paediatric practice published in each volume of the Australian Journal ofPhysiotherapyover the last 40
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and perceptuomotor difficulties, and to
the consequences of preterm birth.
The number ofpapers which could
be classified as being primarily reports
of res.earch undertaken, that is they
examIned some aspect of function or
treatment in a subject group and
reporte? the results, is also worthy of
note. FIgure 3 shows the relative
distribution of research versus
descriptive papers. The earliest
approximation of a research article
appeared in Volume. 13 (Scott 1967),
however not until 1978 does the
influence of an investigative culture
among physiotherapists begin to be
demonstrated to any significant extent
with 17 of the total number ofresearch
reports appearing from 1978 onwards.
It would seem that members of the
profession in Queensland have led the
way in paediatric publications, with a
total of 31 papers appearing in the
Journal over the full 40 volumes. Most
importandy, the balance between
research and descriptive reports
published is just slightly in favour of
the research reports with 16 of the 31
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research
.. FIgure 4 displays the
dIstrIbUtion ofpublications in
paediatric practice by The
category "other"accounts for two
papers published by physiotherapists
from other countries.
The purpose of examining the
material published in the Journal over
the last 40 years in the field of
paediatric practice was to investigate
whether the view that paediatric
practice holds a place of some
importance ·in .Australia is sustained by
the evidence. The study also was of
value in identifying the areas of
which received major
attention and has allowed this review
of physiotherapy to point to
the achIevements of the period with
some conviction.
Themes emerging from an
examination of the·papers published
are evidence of the interest in
areas .of physiotherapy
paedIatrIc practice. The papers relating
to two significant themes have been
selected and will be reviewed in turn.
The choice of these themes for
particular examination was governed
of research reports
avaIlable. vVlule Figure 2 shows a large
number of publications in the area of
neurological dysfunction, the majority
represent descriptive reports. Thus
they provi.de no patte:nof questioning
or evaluauon of pracuce which can be
utilised to show the evolution of
kn0:vledgeand the development of
servIces to the paediatric population.
The themes ofsensory integration and
the related topic, MCD, and the
area ofpreterm birth emerge as
Issues of sufficient significance to
attract a considerable degree of
attention from researchers.
Sensory motor integration and
minimal cerebral dysfunction
One of the earliest papers of note
(Burns andWatter 1971) hath set the
direction of interest which has proved
fruitful for clinicians and researchers
and brought together two significant
figures who have made a major
contribution to developmental
physiotherapy in Australia. The paper
IS a somewhat unsophisticated
combination. It discusses concepts in
AUSTRAliAN PHYSIOTHERAPY ORI GIN· A1 ART Ie lE
Paediatric topics
the time, emerging as an important
component in the .examination of
vestibular and spatial functioning in
children who were considered to be
demonstrating difficulties in learning.
Harrison and Bullock (1978)
subsequently published information on
the examination of post-rotary
nystagmus in hyperactive children with
spatial awareness problems. The first
group of subjects consisted of 20
children with MCD who were also
diagnosed as being hyperactive. These
children were matched by a process of
stratified random sampling with a
similar number of.children drawn from
primary schools, all ofwhom were
screened to ensure an absence of any
dysfunction of the central nervous
system.
Electronystagmography (ENG) was
used to examine eye movements
occurring on completion of the
rotation in an experimental chair.
Three conditions of rotation were
examined: (1) eyes open with fixation
on cessation of rotation in a normally
illuminated room; (2) blindfolded with
the room darkened; followed by (3)
rotation in a lighted room while
wearing 20 diopter spectacles. No
Figure 3.
Proportion of total papers published in all
volumes classified as descriptive or
research.o
u
~
distribution of abilities and Steinberg
(1974) used the discussion to highlight
the importance of screening by
physiotherapists in the identification of
children who exhibit learning
difficulties. Galley {1975) followed up
with a detailed discussion ofvisual
perception in the very young infant
leading into the issue of post-rotary
nystagmus which Steinberget al (1976)
investigated in 36 normal five year old
children. Steinberg et al (1976)
demonstrated that two "...attributesof
post-rotary nystagmus - amplitude and
duration -can he elicited and observed
with considerable accuracy using a
scooter board to spin the children" (p.
77).
This paper (Steinberg et al 1976) was
one ofthe earliest which attempted to
quantify a phenomenon which was, at
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Figure 2.
Frequency of reporting on each of a series of topics. Neurological includes cerebral
palsy, spina bifida and intellectual disability; orthopaedic includes congenital
abnormalities, talipes and scoliosis. MeD: minimal cerebral dysfunction.
perceptuomotor disorders, describes
signs displayed by children who were
experiencing difficulties and presents
information on the evaluation ofthree
groups of normal children. One group
was of preschool age, one at school
entry age and one group aged between
3.5 and 8 years. With sight occluded
by the use of blackened goggles, all the
children were tested for head and body
reactions in three different situations.
None of the results reported were of
any significance and the paper finished
with case studies of two of the children
tested.
A similar theme was taken up in the
next paper in this area (Steinberg 1974)
using the Meeting Street School
Screening Test to evaluate sensory
motor abilities in 30 kindergarten
children. The results showed a normal
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Descriptive versus research papers by state
figure 4.
frequency of descriptive and research papers originating from each state and published
over the last 40 volumes of the Australian JournalofPhysiotherapy.
Note: OtherrepresentsinternationaI authors.
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significant differences between the two
groups for either the number of beats
or the amplitude of the nystagmus
were observed, however, regularity of
the ENG tracings showed a significant
group difference. The authors
concluded that the hyperactive group
showed a reduced duration of post-
rotary nystagmus following spinning
where the subjects were not able to
visually fixate on cessation of the
rotation but readers were cautioned to
utilise information from such testing
only in conjunction with other
neurological evaluations. A subsequent
paper (Abbie-Denton 1982) addressed
the role of physiotherapy management
.for children who were considered to be
hyperkinetic, providing some useful
guidance for therapists unfamiliar with
the challenges such children present.
MCD was also the focus for Bullock
and Watter (1978) who evaluated 78
children, 58 of whom were male.
Subjects were allocated to an
experimental and two control groups
and measures were taken before and
after a six month intervention
programme designed to enhance
sensory motor performance. Based on
measures of school performance,
subjects in the experimental group
showed significantly greater
improvement than those in the control
groups.
The problems of sensory integration
in children with intellectual disabilities
were addressed byChenoweth·et al
(1978). Eighteen children with a
chronological age of 10 and an IQ in
the 50-60 range were compared with
27 IO-year-oldchildren and 29 five-
year-old children with normal
intelligence quotients. The comparison
was made using a standardised
neurodevelopmental assessment.
Those children with intellectual
disability showed a markedly poorer
performance than their chronological
age-matched normal peers in each of
the 10 areas of the assessment. The
results indicated that the children with
intellectual disability were much more
similar in their responses to the five
year old normal subjects than they
were to their chronological age-
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matched peers. The findings were seen
to support the view that mental age
correlated well with motor abilities and
provided evidence that the
appreciation ofsensory stimuli and the
execution of tasks involving sensory
integration were more closely related
to mental age than to chronological
age.
Steinberg (1982a) reported on the
delivery ofsupport services to teachers
of students with special needs and
followed this up with a longitudinal
study in which she measured sensory
motor functioning in preschool age
children and then evaluated their
educational achievement.in grades 1
and 2. Two hundred and thirty-eight
children were divided into four groups
and included a random sample of
children with and without
proprioceptive and vestibular
dysfunction (groups 1 and 2),
preschool children referred by teachers
because they appeared to need extra
assistance (group 3) and a.group of
children referred for <attention by
guidance or medical officers (group 4).
On completion of the follow-up
period, thecruldren in groups 1 and 2
tended to show continuing
improvement while those ingrollp 4
showed a marked decline in
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performance when re-evaluated in
grade 2. However, this decline in
performance was balanced to some
extent by the fact that the children in
group 4 had been referred for
physiotherapy management of their
sensory motor problems. Those
children in group 3 referred by
teachers for assessment, but not
referred for physiotherapy
management, showed the greatest
decline in school performance when
measured in grade 2. Steinberg (1982b)
suggested that early referral for specific
management aimed at providing
sensory motor training was of
particular benefit to young children
identified as having sensory motor
problems in the preschool years.
A comparison of the scholastic
achievement of neurologically normal
children and children with MCD was
reported by Watter and Bullock
(1983). Sixty-two primary school
children attending remedial education
classes were identified as fitting the
criteria for MCD after
neurodevelopmental screening of 204
children in five schools. The children
were matched for age, grade and
gender and randomly assigned to an
experimental·or control group. The
groups were found to differ
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significantly only with respect to
spatial function testing, <where the
experimental group was initially worse
than the control group. The
experimental group received
physiotherapy from the same
experienced therapist over a six month
period; the control group received no
physiotherapy intervention. A second
control group of children from the
same remedial classes, who were
identified on screening as having no
neurological dysfunction, was also
included in order to examine the
educational progress of children
without MCD.
Evaluation of educational progress
using the Milton Word Recognition
Test, teachers' scores for English,
mathematics, social science and science
and changes in mental age over a 12
month period were provided by the
teaching and guidance staff of the
schools, based on agreed standard
formats. The results indicated that
those children receiving physiotherapy
outperformed both of the control
groups, with·the MCD control group
recording. a decline in performance in
several areas over the 12 month follow-
up period of the study.
Summary
It would appear that, based upon the
evidence gathered,appropriate
physiotherapy management can make a
contribution to improving the abilities
of children who have MCD or who
present with delays in sensory motor
andlor perceptuomotor development.
However, none of the reports
examined the value ofspecific
management regimens, therefore it is
not possible to suggest that a particular
form of therapeutic intervention is
more advantageous than another. In
fact,while the elements of the
particular intervention programmes
producing these positive results have
been described, there is no evidence
that these same benefits have been
identified by others using the same
approaches.
Preterm born infants
The interest in sensory motor
development and its effects on motor
performance and learning has led quite
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naturally to investigations of the
sensory and motor skills of children
born with a gestational age
significantly shorter than 40 weeks.
The logic of this progression becomes
more apparent as the information
provided by this series of papers
unfolds. It relates to the fact that
children who are born significantly
earlier than 40 weeks gestation usually
show early signs of delay in sensory
motor maturation.
The principal work in this area was
reported in the 1980s. Burns and
Bullock (1980) described a longitudinal
study of 122 infants born at 35 weeks
gestation who were >examined using a
neurodevelopmental sensory motor
assessment at one, four,eightand 12
months of age. The study
demonstrated that, while some
variations in tone, primitive reflexes,
oral development, postural reactions
and motor milestones were evident,
performance of the preterm born
group was comparable with that of a
term born group once an adjustment
for gestational age at birth was
undertaken.
Subsequently Burns and Turner
(1982) examined three groups of
infants. Two groups were of less than
IS00g.0ne included 29 subjects who
were mechanically ventilated and one
consisted of 26 subjects who were not
ventilated at all. The third group
consisted of 30 infants of more than
1500g who had received mechanically
assisted ventilation. All infants were
considered to fall into a category at
high risk for developmental delay.
The three groups were further
subdivided into infants displaying signs
of transient dystonia at four months
and those with no dystonic signs.
These 85 high risk infants were
followed to 18 months and were
assessed at four, 12 and 18 months
using an assessment tool developed by
Burns which was coupled with
performance on the Griffiths Mental
Development Scale measured at the
same age points.
\Vhilethe study supported the
suggestion that the dystonia exhibited
in the early months of life in a
population ofinfants· such as these is
likely to improve as the. infant
continues to mature, the improvement
in the dystonia did not follow a smooth
progression. The authors concluded
that children who have such problems
need to be monitored carefully to
ensure· persistent problems are
appropriately managed.
Burnset al (1984) followed to four
years of age those children from this
cohort who, at four months of age, had
obvious signs of dystonia. The
perforrnanceof the 15 children was
compared with a matched group of
infants who showed no signs of
dystonia and who were attending the
same follow-up clinic. Interestingly,
the findings indicated that at four years
of age (adjusted for gestational age at
birth) those children who showed signs
of dystonia ·at four months still
displayed comparatively more
developmental deviations than their
non dystonic peers.
Obviously the long term effects of
preterm birth were of significant
interest to physiotherapists. The
question asked was whether the early
signs oflargely normal development
continued into the preschool years. In
addressing this question, the
development to five years of age of
preterm born infants was reported by
Burnset al (1984).
This report described a follow-up
study of a cohort of 136 infants born
in Brisbane in 1975. Eighty-two per
cent of the group were available for
regular assessment throughout their
pre-school years. The study indicated
that while the hazards of preterm birth
cannot be ignored, and that the risk of
developmental problems is higher than
average, the majority ofchildren who
survive preterm hirth are likely to be
ready to enter normal primary school
with·their term born peers.
Much of this work which examined
the development of preterm born
infants involved an evaluation format
which, having been described in several
puhlications,was attracting much
interest among paediatric
physiotherapists in Australia. Two
seminal papers appeared in 1989
(Burns et al1989a and 1989b) which
..
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described in detail the administration
of the Neuro-Sensory Motor
Developmental Assessment.(NSMDA)
and presented information on
predictive and concurrent validity of
the assessment. Since that time, the
NSMDA, a criterion referenced
assessment, has been published in the
form of a handy manual (Burns 1992)
which has facilitated its use in the
evaluation of infants and young
children. Many Australian paediatric
physiotherapists have found the
NSMDA extremely useful, since it fills
a major void in the array of
developmental assessments available
and is suitable for use with hoth term
born and preterm born infants.
Other informative .material about
early intervention programmes for very
preterm, very low birth weight infants
(Cole 1989), the role of the
physiotherapist in the neonatal
intensive care unit (Bertone 1988) and
intercranial dynamics of preterm
infants and neonates (Paratzand Burns
1993) have appeared in the Journal. A
very useful book designed to assist
parents ofpreterm born infants has
also been published (Morris 1993) as a
result of activities growing out of the
smdy of preterm born infants and their
needs. This wide range of published
information is indicative of the
continuing interest ofAustralian
physiotherapists in the management of
the.increasing number of infants born
prior to full term gestation who
survive.
Summary
The sum of the work in evaluating
sensory and motor development in
preterm born infants has been to
identify the contributions which
physiotherapy management can make
to the provision ofservice for such
infants and their families. Itis apparent
that, in the early years, some children
born prior to term will have some
degree of developmental delay and
follow-up services should be designed
to ensure that those in need are
identified and provided with
appropriate intervention. The research
has also pointed to the fact that most
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children born preterm will do
relatively well with a.little assistance
and do not require extensive
programmes of physiotherapy
intervention.
The series ofsmdies described here
has also led to the publication of a
valuable assessment tool which has
become widely utilised. In addition,
efforts to provide material to parents
which 'Will enable them to interact with
their children in ways which are likely
to be beneficial for both parents and
infants are also evident.
Conclusion
The role that the review of the
published record can play in allowing
identification of trends in clinical
practice and research has been
exemplified by this review. This review
has not dealt with the numerous papers
published by the Australian Journal of
Physiotherapy which relate to the
management of children with cerebral
palsy or other developmental
disorders, or with orthopaedic or
respiratory problems commonly
encountered in paediatric practice.
This is not to say that these areas of
practice have not been deserving of
attention, simply that these aspects of
practice did not show the pattern of
growth in examination of questions
relevant to·practice which was evident
in following the material related to
motor function and
subsequently to the problems ofinfants
who are bornpreterm.
Several noteworthy points emerge
from this exercise. The major interest
of the profession in Australia in
children who have motor problems as a
consequence of central nervous system
immaturity or dysfunction is the first
of these. This trend probably merely
echoes the situation throughout the
world in which the majority of clients
seen by paediatric physiotherapists
would present with problems which
could he classified under the
neurological banner.
The emergence of a strong research
interest in two themes, largely led by
researchers in one centre, is indicative
of the importance of the cooperative
AUSTRAliAN PHYSIOTHERAPY
approach to research" Obviously an
environment in which several people
are pursuing related questions,
information and publishing together, IS
particularly conducive to productivity
andean have a marked influence on
the evolution of professional practice
in an area.
The apparent decline in publicatio?s
related to paediatric practice appearIng
in more recent volumes of the
Australian Journal ofPhysiotherapy
arouses some concern. It probably is
indicative of the major expansion in
reports related to the management of
musculoskeletal conditions in the adult
population, but may also herald a
decline in opportunities for paediatric
practice, or an absence ofstimulus to
published in this valuable area. One
other explanation is that the Journal
was published six times per year in the
period 1979-1985 (Volumes 25-31)
and may have offered additional
opportunities for publication.
However, Figure 1 indicates that the
productivity in paediatric publications
probably had peaked before the
beginning of the period covered by the
additional issues.
The fact that the profession is in need
of continuing research activity in
paediatric practice is undisputed.
Hopefully this review will stimulate
discussion and bring to the fore new
authors with an interest in making a
contribution in this essential element
of physiotherapy practice.
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